The aim of this paper was to investigate the differences in morphometric characteristics and histological structure of m. semitendinosus, between gilts and barrows of German Landrace breed at the end of the fattening period. Morphometric characteristics (weight, length, diameter and cross sectional area) of m. semitendinosus were not signifi cantly different, while gender as a factor infl uenced the histological properties of this muscle. A very high statistical difference (p<0.01) in the total number of muscle fi bers in m. semitendinosus was determined, with gilts having a higher total fi ber number. The cross sectional area of fast twitch oxidative (FTO) fi bers was signifi cantly higher (p<0.05) in barrows. Gender did not affect the distribution of different fi ber types: in both gender, the most present fi ber types (48-52 %) were fast twitch glycolitic (FTG), FTO fi bers represented 27-30 % of the total fi ber number, while slow twitch oxidative fi bers (STO) were the least represented (≈ 20 %).
INTRODUCTION
Skeletal muscles of adult pigs consist of different types of muscle fi bers. Based on ATPase activity, speed of contraction, color and type of metabolism three muscle fi ber types could be defi ned: red, slow twitch oxidative (STO); red, fast twitch oxidative (FTO) and white, fast twitch oxidative (FTG) [1] . The distribution of these fi ber types differs in skeletal muscles of the same individual [2, 3] . It is therefore possible to defi ne red and white muscles in pigs [4] . Red, dark muscles consist of a higher number of STO and FTO fi bers, while in white muscles FTG fi bers are dominant. The results on the infl uence of gender on the number and distribution of fi bers within the muscle are contradictory. Some authors [5, 6] point out that gender has no infl uence on the distribution of different muscle fi ber types. Other authors [7] [8] [9] consider gender as a factor affecting the diameter of muscle fi bers, with gilts having fi bers of a smaller diameter compared to barrows. On the contrary, there are data indicating a larger diameter and fi ber girth in gilts compared to barrows [10] [11] [12] .
The aim of this study was to investigate the differences in structure of m. semitendinosus, both morphometrical (weight, length, diameter and cross sectional area) and histological properties (total number of fi bers, fi ber diameter, distribution of muscle fi ber types) of m. semitendinosus, between gilts and barrows of German Landrace breed at the end of fattening.
MATERIAL AND METHODS

Animals and feeding
The research was conducted at the experimental station of the Leibnitz Institute for Farm Animal Biology -FBN Dummerstorf, Rostock, Germany. Pigs of German Landrace breed were used for the investigation. All procedures including the use and treatment of animals were in accordance with the guidelines set by the Animal Care Committee of the State Mecklenburg-Vorpommern, Germany, based on the German Law of Animal Protection. Eight multiparous sows were bred to the same German Landrace boar. Sow pregnancy was confi rmed at day 28 of gestation by ultrasound. The sows were housed individually, under controlled environmental conditions (temperature 19°C, relative humidity 60-80 %). All animals had free access to water, and were manually fed twice a day with standard soy based concentrate (Denkavit, Trede&Pein GmbH&Co. KG, Itzehohe, Germany). To induce farrowing, on day 114 of pregnancy all sows were injected intramuscularly with 1 ml of a synthetic prostaglandin (cloprostenol, 75 mg/ml: AniMedica West, Chemische Produkte GmbH, Senden, Germany). After birth, the body weight of piglets was recorded. Male piglets were castrated at day 5 after birth, and all piglets were weaned at day 28 of age. During the whole growing-fi nishing period the offspring was fed ad libitum, with standard commercial starter, grower and fi nisher feed mixtures. The growing period lasted until 180 days of age, and average market weight of slaughter pigs at the end of fattening was 108.35 kg.
Muscle histology and histochemistry
For histological and histochemical analysis, the left side m. semitendinosus was used. Two samples were taken from m. semitendinosus of each individual: one sample was taken from the deep dark portion of the mid belly, and the second sample was taken from the superfi cial light portion of the mid belly. Pieces of the muscle were mounted on cork-chucks and snap frozen in liquid nitrogen. Serial sections were cut at 10 μm in a cryostat, and stained for cytoplasm and nuclei by hematoxylin/eosin [13] , or exposed to a combined reaction for NADH-tetrazolium reductase (NADH-TR) [14] and acid preincubated ATPase at pH 4,2 [15] , which enables to classify STO, FTO and FTG muscle fi bers. Further image analysis of sections of adult pig muscle was done by AMBA software (AMBA, IBSB, Berlin, Germany). On hematoxylin/eosin stained sections the number of fi bers and cross sectional area (FCSA) of individual fi bers were determined fi rst, and immediately afterwards the sections stained for fi ber types were analyzed. The average values of the investigated parameters calculated from both regions of the muscle were taken for further analysis. TFN was calculated by multiplying the number of fi bers/unit area with FCSA.
Statistical analysis
Data were subjected to analysis of variance using the GLM and mixed classifi cation models of SAS (SAS System for Windows Release 8e, SAS Institute Inc., Cary, NC 27513, USA).
RESULTS AND DISCUSSION
The data on morphometric characteristics of m. semitendinosus are shown in Table 1 . Gender did not infl uence birth weight. However, body weight at the end of fattening was signifi cantly higher (p<0.05) in barrows. Morphometric characteristics of m. semitendinosus (weight, length, girth and cross sectional area), were not signifi cantly different between gilts and barrows, although all of the observed measurements were higher in gilts.
A high statistical difference (p<0.01) in total fi ber number in m. semitendinosus was observed in gilts compared to barrows (Table 2) .
Both in gilts and in barrows, the most abundant fi bers in the muscle were of FTG type (48-52%). FTO fi bers represented 27-30% of total fi ber number, while the least represented were fi bers of STO type (≈ 20 %). The cross sectional area of FTO fi bers was signifi cantly higher (p<0.05) in barrows. For STO and FTG fi ber types no statistically signifi cant differences were recorded. No signifi cant differences were recorded in morphometrical characteristics of m. semitendinosus between gilts and barrows of German Landrace pigs. However, for all investigated traits (weight, length, diameter and cross sectional area of the muscle) higher values were obtained for gilts. The analysis of histological structure of this muscle showed signifi cant differences due to gender. The average cross sectional area of muscle fi bers was larger in barrows than in gilts, but a statistically signifi cant difference (p<0.05) was determined only for FTO fi bers, which is in accordance with results of some authors [7] [8] [9] , but contradictory to other authors [10] [11] [12] . An inverse relationship between the number and cross sectional area of muscle fi bers was obtained. The total number of muscle fi bers in the m. semitendinosus was signifi cantly higher (p<0.01) in gilts, with muscle fi bers of smaller cross sectional area.
The distribution of muscle fi ber types in m. semitendinosus was not signifi cantly different between genders, which is in accordance with results of other authors [7] . There is evidence of a signifi cantly higher percentage of STO fi bers in boars than in gilts, but these authors also state that castration leads to a decrease in the percentage of STO fi bers [1] . In both gender FTG fi bers are the most abundant (48-52%), FTO fi bers represented 27-30% of the total fi ber number, and STO fi bers were the least represented, with approximately 20%, which is in accordance with results of other authors [12, 16] .
To conclude, gender did not infl uence morphometric characteristics of m. semitendinosus: weight, length, girth and cross sectional area. The analysis of histological structure of the muscle showed signifi cant differences, where a higher total number of muscle fi bers was observed in gilts (p<0.01). The cross sectional area of FTO fi bers was signifi cantly higher in barrows (p<0.05). The distribution of muscle fi ber types in m. semitendinosus did not differ signifi cantly regarding to gender. Both in gilts and in barrows, fast twitch glycolitic FTG fi bers were dominant, while the least represented were fi bers of slow twitch oxidative STO type.
